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DOCUMENT DISPLAY APPARATUS AND METHOD 
FOR DISPLAYING DOCUMENTS 
BACKGROUND OF THE INVENTION 

A. Field Of The Invention 

The present invention relates to a document display 
apparatus and a document display method, and more 
particularly relates to a document display apparatus and a 
document display method configured to display a plurality 
of groups of electronic documents that include text data, 
picture data and/or motion picture data, that are stored 
on electronic medium, each electronic document or group of 
documents having a specific structure or form. 

B. Description Of The Related Art 

When a plurality of electronic documents, such as 
text data, picture data and motion picture data, is 
managed and then displayed on a monitor in an information 
processing apparatus, such as a personal computer, the 
document group structure of each electronic document is 
managed and each electronic document is displayed based on 
this document group structure . 

An example of a document group structure is a 
hyperlink structure based on hypertext wherein a link to 
another electronic document is embedded in an electronic 
document. in this hyperlink structure, each electronic 
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document holds structure information that defines the 
relative relevance to linked documents having display 
relevance, document group structure is constructed based 
on this structure information, and documents are displayed 
in accordance with this document group structure. 

In addition, there are also systems wherein the 
directory structure of a file system is defines the 
document group structure of a document group stored in 
that file system, and documents are displayed in 
accordance with the document group structure. 

When browsing a plurality of electronic documents 
stored on an electronic medium, conventional document 
browsing programs display the contents of each electronic 
document on the display screen of the monitor based on an 
instruction input by the user or based on stored 
priorities. In this case, in a program having a function 
that simultaneously displays on the monitor the document 
group structure that includes a plurality of electronic 
documents, the document group structure is stored in a 
self -managed storage region, and this information is used 
when displaying the electronic documents. 

If there has been a display-related instruction 
transmitted from an input means like a keyboard or mouse, 
the document group structure being managed is scanned, the 
need to display each electronic document is determined, 



X 

and the contents of documents that need to be displayed 
are displayed in the display region. 
Problems that the Invention is to Solve: 

With such a document browsing program, in order to 
5 determine whether to display each electronic document 

stored in the electronic medium, it is necessary to scan 
all document group structures being managed and to 
determined whether to display of each electronic 
documents . 

-3 10 Accordingly, when the number of electronic documents 

being managed is enormous, a large storage region is 
required for managing the document group structures, and a 

]** prolonged calculation time is required for scanning the 

U t document group structures. 

15 For example, in a window system like X Window and 

Microsoft Windows, a management program holds information 
on all windows managed, scans the document group structure 
of each window thereby forming a tree structure when 
drawing the screen, and issues drawing commands. The size 
2 0 of the structure that can be simultaneously managed by 

this program is limited to by the amount of computer 
resources needed by all windows . The computer resources 
needed to manage the structure cannot exceed available 
computer resources. 
25 In addition, with a hyperlink structure based on 
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hypertext, some document group structures are not finite 
and it may not be possible for a computer system to manage 
the entire document group structure. 
SUMMARY OF THE INVENTION 

One object of the present invention is to provide a 
document display apparatus and a document display method 
that facilitate management of displayed documents with 
finite computer resources in cases where the number of 
electronic documents to be managed is enormous and a 
displayed document group has infinite structure 
information such as a hyperlink structure, where the 
response to display instructions is more rapid that prior 
art configurations. 

The document display apparatus according to the 
present invention is a document display apparatus that 
manages a plurality of electronic documents that each 
hold, when a linked document having display relevancy 
exists, the relative relevancy to that linked document as 
structure information, determines the display priority of 
each electronic document, and displays each electronic 
document based on its display priority, provided with a 
structure storage means, a structure analysis means and a 
display means. The structure storage means can store the 
display priority of each electronic document. The 
structure analysis means determines the display priority 



of each of the plurality of electronic documents based on 
the structure information held by each of the plurality of 
electronic documents, and stores them in the structure 
storage means. The display means determines the display 
5 method of each electronic document based on the display 

priority determined by the structure analysis means. 

Furthermore, there may preferably be an instruction 
reception means that receives a display-related 
instruction input, wherein based on the instruction input 

10 received by the instruction reception means, the display 

priority of each of the plurality of electronic documents 
is recalculated by the structure analysis means and is 
stored in the structure storage means . 

In addition, from among the plurality of electronic 

15 documents, only those whose display priority is a value 

larger than a predetermined display set value are 
displayed and other electronic documents are not 
displayed. 

Furthermore, the display means allocates computer 
20 resources for displaying electronic documents from among 

the plurality of electronic documents are managed in order 
of largest display priority value such that each 
electronic document whose display priority value is 
smaller than that of the electronic document allocated 
25 computer resources at the point in time when the available 
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computer resources became exhausted shall not be 
displayed. 

In addition, the display means allocates computer 
resources to those electronic documents whose display 
5 priority is of a value larger than the display set value, 

in order of largest display priority value. However, each 
electronic document whose display priority value is 
smaller than that of the electronic document allocated 
computer resources at the point in time when the available 

10 computer resources became exhausted is not displayed. 

Furthermore, the structure analysis means scans the 
linked document based on the structure information held by 
each electronic document, analyzes the document group 
structure and stores it in the structure storage means. 

15 In addition, the structure analysis means does not 

scan linked documents of electronic documents whose 
display priority is a value smaller than a predetermined 
first set value. 

Furthermore, the structure analysis means excludes 

20 electronic documents whose display priority is a value 

smaller than a predetermined second set value from the 
management target of the document group structure stored 
in the structure storage means, and releases computer 
resources needed for the management of those documents. 

25 In accordance with another aspect of the present 
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invention, there is a document display method for managing 
a plurality of electronic documents that each includes 
structure information relating to a linked document having 
display relevancy, the document display method for 
5 determining the display priority of each electronic 

document, and for displaying each electronic document on a 
display apparatus based on its display priority, including 
the steps of: 

determining a starting point document to be used as a 
10 starting point when analyzing the structure information of 

the plurality of electronic documents; 

analyzing the structure information of the starting 
point document and calculate the display priority of each 
the linked document group whose link source is included in 
15 the starting point document; 

specifying a display document to be displayed on the 
display apparatus based on the display priority of the 
linked document group; 

specifying the document group constituent documents 
20 that constitute the document group structure, add and 

store that structure information in the document group 
structure based on the display priority of the linked 
document group whose link source is the starting point 
document; and 

25 searching for the electronic document that 



7 



constitutes a next starting point document based on the 
document group structure, wherein 

the above steps are repeated, and scanning for 
displaying is terminated at the point in time when there 
are no longer any electronic documents that constitute the 
starting point document determined by the determining of a 
start point step. 

In addition, in said step of determining a start 
point, the origin document with highest priority is 
specified as the first starting point document based on 
instruction input • 

In addition, in the step of specifying a display 
document the display priority value of each electronic 
document of a linked document group linked to said 
starting point document is compared to a predetermined 
display set value such that all of these electronic 
documents having a display priority value greater than or 
equal to the predetermined display set value are set to be 
displayed on the display apparatus, and those electronic 
documents having a display priority value less that the 
predetermined display set value are not displayed on the 
display apparatus . 

In addition, in the step of specifying a display 
document, computer resources are allocated for displaying 
determined electronic documents of the linked document 
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group whose link source is the starting point document, 
and whose display priority value is greater than or equal 
to said display set value, and each electronic document 
whose display priority value is smaller than that of the 
5 display priority value is not displayed on the display 

apparatus . 

In addition, in the step of specifying the document 
group constituent documents the structure information of 
electronic documents of the linked document group whose 

10 link source is the starting point document having a 

display priority value is smaller than the predetermined 
first set value are not analyzed. 

In addition, in the step of specifying the document 
group constituent documents, computer resources needed for 

15 managing electronic documents of the linked document group 

whose link source is the starting point document having a 
display priority value that is smaller than a 
predetermined second set value are released. 

For example, a display priority attribute is provided 

20 for each electronic document. The display priority is 

calculated based on the position at which that electronic 
document is to be displayed, the area to be displayed, the 
amount of calculations required for the display, the 
display contents and the like. The elements required for 

25 these calculations vary in accordance with the usage 
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conditions of the computer, and the display priority also 
varies accordingly. The higher the display priority value 
of an electronic document, the more computer resources 
needed for displaying must be allocated. 
5 The electronic document among all electronic 

documents having the largest display priority value is set 
as the origin document, and the document group structure 
is scanned by analyzing the structure information in order 
from this origin document. In this scanning, electronic 

10 documents whose display priority value is greater than or 

equal to a predetermined display set value are set so that 
they will be displayed, and electronic documents whose 
display priority value is smaller than the display set 
value are only scanned for their document group structure 

15 as display target exceptions. 

Whether to scan a linked document based on the 
structure information of each electronic document is also 
judged based on the display priority. Electronic 
documents whose display priority value is greater than or 

20 equal to a predetermined first set value are regarded as 

electronic documents wherein linked documents are scanned 
based on the structure information of the electronic 
documents, and electronic documents whose display priority 
value is smaller than the first set value are regarded as 

25 electronic documents wherein linked documents are not 
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scanned based on the structure information- The first set 
value is set to a value smaller than the display set 
value. 

Electronic documents targeted for display by the 
scanning discussed above are allocated computer resources 
in order of largest display priority value , and even 
electronic documents targeted for display at the point in 
time when allocatable computer resources became exhausted 
are not actually displayed. 

Furthermore, electronic documents whose display, 
priority value is smaller than the second set value are 
excluded from the management target, and computer 
resources like the storage region needed for management 
are also released. The second set value is set to a value 
smaller than the first set value. 

By adopting such a constitution, a partial structure 
in a fixed range in accordance with available computer 
resources can be made the management target and the number 
of documents to be actually displayed can be appropriately 
limited, even in cases such as when the number of 
documents in the electronic document group to be managed 
is enormous or when the document group structure is 
infinite. In addition, the partial document group 
structure to be managed can be varied appropriately 
according to the usage conditions of the program, and the 



structure of the document group that is the display target 
is not subject to limits on computer resources. 
Furthermore, since computer resources not occupied by 
electronic documents that need not be displayed are 
5 appropriately released, it is possible to limit the 

overall required computer resources. 

These and other objects, features, aspects and 
advantages of the present invention will become more fully 
apparent from the following detailed description of the 
10 present invention when taken in conjunction with the 

accompanying drawings where like reference numerals denote 
corresponding parts throughout. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a functional block diagram showing portions 
15 of a computer system in accordance with one embodiment of 

the present invention; 

Figs. 2A, 2B and 2C are explanatory views showing 
examples of images on a display screen of the computer 
system depicted in Fig. 1; 
20 Fig. 3 is a conceptual diagram showing document 

management information ; 

Fig. 4 is a conceptual diagram showing document group 
structure of the document management information depicted 
in Fig. 3; 

25 Fig. 5 is a control flowchart showing operational 
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steps in accordance with the present invention; 

Fig. 6 is another control flowchart showing steps of 
a scan process for scanning information of document group 
structure; 

5 Fig. 7 is another control flowchart showing steps of 

document analysis processing; 

Fig. 8 is still another control flowchart showing 
steps of registration processing of priority level of 
document group structure; 
10 Figs. 9A, 9B, 9C, 9D and 9E are diagrams showing an 

example of the relationships of portions of a scanned 
document group structure; 

Figs. 10A, 10B, IOC, 10D and 10E are diagrams showing 
more details of the example of the relationships of 
15 portions of a scanned document group structure depicted in 

FIG. 9A; and 

Figs. 11A, 11B, 11C, 11D, HE, 11F and 11G are 
diagrams showing still further details of the example of 
the relationships of portions of a scanned document group 
20 structure depicted in FIGS. 9A and 10A. 

DETAILED DESCRIPTION OF THE INVENTION 

The following explains a computer software program 
that displays hypertext in accordance one embodiment of 
the present invention. 
25 FIG. 1 is a functional block diagram showing various 



13 



elements of a document display apparatus employed in one 
embodiment for carrying out the present invention. 

The document display apparatus includes a computer 
system 1 that is provided with a CPU, ROM, RAM, various 
5 interfaces and the like (not specifically depicted), an 

input apparatus 2, such as a keyboard or mouse, display 
device 3, such as a CRT display or liquid crystal display 
apparatus, external storage medium 4, wherein the contents 
of an electronic document group are stored, and the like 

10 are connected. External storage medium 4 is, for example, 

a disc drive having a large-capacity storage medium such 
as a hard disk, optical disks or DVD, or a storage medium 
of a host computer connected by the Internet, an Intranet 
or the like, via a respectively supported interface, 

15 modem, terminal adaptor (TA) or the like, to the computer 

system 1 . 

The computer system 1 includes: input processing 
module 11 that receives instructions input from input 
apparatus 2; a display module 12 for constructing images 

20 that are displayed on the display screen of the display 

device 3 and for outputting the images to display device 
3; a document analysis module 13 for reading electronic 
documents stored in external storage medium 4 and for 
analyzing the document information thereof; and an 

25 internal storage apparatus 21 for storing various data. 
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The internal storage apparatus 21 is provided with: a 
view position information storage portion 22 that stores 
the view information related to the electronic document to 
be displayed on display device 3; a priority level 
5 information storage portion 23 that stores display 

priority data of the electronic document to be displayed 
on display device 3; and a document management information 
storage portion 24 that stores the structure information 
of the electronic document analyzed by document analysis 

10 module 13. 

The view information management module 14 is 
connected to input processing module 11. In addition to 
reading and managing the view position information stored 
in view position information storage portion 22 of 

15 internal storage apparatus 21 , the view information 

management module 14 also extracts the instruction 
information related to the view position on display device 
3 from among the instruction inputs received when there 
have been instruction inputs from input apparatus 2, and 

20 the view information management module 14 updates the view 

position information and stores that information in view 
position information storage portion 22. 

The document analysis module 13 reads an electronic 
document stored in external storage medium 4, analyzes the 

25 document information thereof, extracts the structure 

15 
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information, such as the position information whose link 
source is another electronic document and the position 
information of another electronic document that is a link 
destination, and stores that information as document 
management information in document management information 
storage portion 24 of internal storage apparatus 21. 

In addition, computer system 1 is provided with a 
document information management module 15. The document 
information management module 15 reads the document 
management information stored in document management- 
information storage portion 24 of internal storage 
apparatus 21, updates the document management information 
based on the view position information stored in view 
position information storage portion 22, stores that 
information again in document management information 
storage portion 24, and sends the document management 
information to document analysis module 13 and priority 
level management module 16. 

Priority level management module 16 reads the 
priority level information stored in priority level 
information storage portion 23 of internal storage 
apparatus 21, updates the priority level information based 
on the document management information managed by document 
information management module 15, updates the priority 
level information stored in priority level information 



storage portion 23 , and sends that priority level 
information to display module 12 ♦ 

Display module 12 displays each electronic document 
on display device 3 based on the view position information 
stored in view position information storage portion 22, 
the document management information stored in document 
management information storage portion 24, and the 
priority level information managed by priority level 
management module 16. 

The electronic documents stored in external storage 
medium 4 include text data, picture or image data, motion 
picture data and the like. FIGS. 2A, 2B and 2C show 
examples of such electronic documents displayed on the 
display device 3 . 

In FIG* 2A, first electronic document 100 is 
displayed in the center of display screen 31 of display 
device 3. First electronic document 100 includes text 
display portion 101, image data display portion 102, first 
link part 103 and second link part 104, wherein hyperlinks 
are embedded. First link part 103 and second link part 
104, as linked documents, respectively correspond to 
second electronic document 200 and third electronic 
document 300. 

FIG. 2B is the display screen of display device 3 
wherein part of first electronic document 100, shown in 



FIG. 2A, is enlarged. Therein, first link part 103 and 
second link part 104 are enlarged in the center. Second 
electronic document 200 and third electronic document 300 
displayed in first link part 103 and second link part 104 
can each be provided with a hyperlink structure, and the 
display contents, including the hyperlink part, are 
displayed enlarged corresponding to the enlargement of 
first electronic document 100. Furthermore, second 
electronic document 2 00 is provided with text display 
portion 201 and third link part 202 wherein a hyperlink is 
embedded, and third electronic document 300 is provided 
with text display portion 301 and fourth link part 302 
wherein a hyperlink is embedded. A corresponding 
electronic document applies to third link part 202 and 
fourth link part 302, respectively, and the contents of 
electronic documents corresponding to these link parts can 
be displayed by further enlarging the display. 

If the first electronic document in the center of 
second link part 104 is further enlarged, it appears as 
shown in FIG. 2C Furthermore, third electronic document 
3 00 displayed in second link part 104 is enlarged to an 
extent so that the contents thereof can be read on the 
screen, and fourth link part 302, wherein a hyperlink is 
embedded, can be manipulated on the screen. It should be 
understood that the enlarging process above may be any of 
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a variety of enlarging processes, including a zooming 
process as set forth in co-pending US Patent Application 
Number 09/407,376, which is incorporated herein by 
reference in its entirety. 
5 In order to display images on the display device 3, 

the computer system 1 creates and manages document 
management information 501 , as shown in FIG. 3, for each 
electronic document displayed on the display apparatus. 
The document management information 501 corresponds to an 

10 electronic document 500 displayed on display device 3. 

Document management information 501 includes document data 
510 as a pointer that points to the actual electronic 
document 500 read into main storage. 

In addition, other document information 540 is 

15 included in document management information 501. The 

other document information 540 includes pointers 541, 542, 
543 . . . that each correspond to document 
management information of the link destination electronic 
documents corresponding to the hyperlinks included in 

20 electronic document 500. 

In addition, document management information 501 
includes position information 530 that indicates at what 
position electronic document 500 exists in the link source 
document. Position information 53 0 indicates the relative 

25 position based on the link source document, and is defined 
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by the center coordinates (x, y) of the link destination 
document , with the center of the link source document as 
the origin, and size ratio m with respect to the link 
source document. 

Furthermore, document management information 501 
includes display priority 520 that indicates the priority 
used when displaying. 

FIG. 4 shows one example of the document group 
structure for the case wherein electronic document 500 is 
displayed as the origin document. Document management 
information 501 of electronic document 500 includes other 
document information 54 0, and other document information 
540 includes three link destination documents pointers 

541, 542, 543. 

Computer system 1 scans and manages document 
management information 601, 701, 801 for electronic 
documents 600, 700, 800 corresponding to pointers 541, 

542, 543. It should be understood that the electronic 
document 500 is the link source document for the 
electronic documents 600, 700 and 800. 

Document management information 601 of electronic 
document 600 includes document data 610 as a pointer that 
points to electronic document 600 that was read into main 
storage, display priority 620 that indicates the priority 
used when displaying electronic document 600, position 

20 



information 630 that indicates the relative position in 
the link source document (in this case, electronic 
document 500), and other document information 640 that is 
a link destination document pointer. In the example shown 
5 in FIG. 4, other document information 640 includes link 

destination document pointer 641. 

In addition, document management information 701 of 
electronic document 7 00 likewise includes document data 
710 as a pointer that points to electronic document 700 

10 that was read into main storage, display priority 720 that 

indicates the priority used when displaying electronic 
document 700, position information 730 that indicates the 
relative position in the link source document (in this 
case, electronic document 500), and other document 

15 information 740 that is a link destination document 

pointer. In the example shown in FIG. 4, other document 
information 740 includes link destination document 
pointers 741, 742, 743, 744. 

Furthermore, document management information 801 of 

20 electronic document 800 includes document data 810 as a 

pointer that points to electronic document 800 that was 
read into main storage, display priority 820 that 
indicates the priority used when displaying electronic 
document 800, position information 830 that indicates the 

25 relative position in the link source document (in this 
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case, electronic document 500), and other document 
information 840 that is a link destination document 
pointer. In the example shown in FIG. 4, other document 
information 840 includes link destination document 
5 pointers 841, 842. 

The following explains the operation performed when 
displaying each electronic document managed, based on the 
drawings . 

When the program in accordance with the present 

10 invention is activated in, for instance, a personal . 

computer, the priority level information is initialized in 
Step SI in FIG. 5. Furthermore, the priority level 
information of internal storage apparatus 21 is updated 
based on the document management information managed by 

15 document information management module 15. If 

instructions have been input by the user via input 
apparatus 2 at this time, the priority level information 
is updated based on this instruction input? if no 
instruction has been input, the priority level information 

20 is updated based on the default value and the like, or the 

value of priority level information storage portion 23 is 
maintained unaltered. 

In Step S2, an origin document (or base document) to 
be displayed having a highest priority level is identified 

25 based on the priority level information stored in priority 
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level information storage portion 23 of the internal 
storage apparatus 21, and the document management 
information of the origin document is retrieved from 
document management information storage portion 24. 
5 In Step S3, the document group structure is scanned, 

with the origin document specified in Step S2 as the first 
scan target, by tracing the document management 
information. 

In step S4, a determination is made whether or not 
10 instructions have been input by the user from input 

apparatus 2 thereby changing the display status of the 
electronic document displayed on display device 3. If an 
instruction was input, processing transitions to Step S5. 
In Step S5, the view position information stored in view 
15 position information storage portion 22 of internal 

storage apparatus 21 based on the instruction input from 
the user is updated. Subsequently, processing transitions 
to Step SI. 

The process of scanning the document group structure 
2 0 in Step S3 is described below with reference to FIG. 6. 

In Step Sll, document analysis processing is 
performed on the electronic documents that are the 
scanning targets to subsequently be displayed. FIG. 7 
shows the document analysis processing in Step Sll. 
25 As shown in FIG. 7, at step S31 a determination is 
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made whether or not the electronic document that is the 
current scanning target was previously analyzed. If it is 
determined that the electronic document was previously 
analyzed, analysis processing of that document is 
5 terminated. If it is determined that the electronic 

document that is currently the scanning target has not 
been analyzed, processing transitions to Step S32. In 
Step S3 2, the document data of the electronic document 
that is currently the scanning target is acquired from the 
10 electronic document group stored in external storage 

medium 4 . 

In Step S33, the link information in the document 
data is extracted. If links exist in the actual 
electronic document, the pointers to the link destination 

15 documents are successively added in Step S34 as other 

document information 540 (refer to FIG. 3) in document 
management information 501. 

In Step S34, the position information of the 
electronic document is generated, and the position 

20 information is stored in document management information 

501 as position information 530 (see FIGS. 3 and 4) at 
step S35. If the position information for the electronic 
document is not stored in the document management 
information, the information is obtained from the link 

25 source document and the position information is 
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determined. In addition, if the electronic document is 
the origin document determined at the time of activation, 
the coordinates (0, 0) and zoom ratio m = 1 relative to 
the computer monitor display) are stored as the 
5 predetermined position information, since no link source 

document exists. Furthermore, the created document 
management information 501 is stored in document 
management information storage portion 24 of internal 
storage apparatus 21 in step S35. Subsequently, 

10 processing returns to Step S12 in FIG. 6. 

In step S12 display priority p of the electronic 
document that is the scanning target is calculated. 
Furthermore, document information management module 15 
reads position information 53 0 stored in document 

15 management information storage portion 24 and the view 

position information stored in view position information 
storage portion 22, and sends that information to priority 
level management module 16. Priority level management 
module 16 converts position information 530, which is the 

20 relative positional relationship with the link source 

document, to a coordinate system the same as the origin 
document based on the view position information, and 
determines display priority p of the currently scanned 
electronic document. Display priority p is stored in 

25 document management information storage portion 24 as 
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display priority 520 in document management information 
501 for the corresponding electronic document. 

In step S13 it is determined whether or not display 
priority p is greater than or equal to a first set value 
5 PI. If display priority p is greater than or equal to the 

first set value Pi, processing transitions to Step S14. 
Step S14 sets the display presets for the electronic 
documents to be displayed, compares the priority level 
with those of other electronic documents to be displayed 

10 and registers the priority level information. 

FIG. 8 shows the registration processing for the 
priority level information in Step S14. 

As shown in FIG. 8, at step S41 priority level k of 
the electronic document that is the scanning target is 

15 initialized. At step S42 a determination is made whether 

or not there are designations of priority levels in 
priority level information storage portion 23 in internal 
storage apparatus 21. Furthermore, if there are no 
priority level designations, processing transitions to 

20 Step S46. Step S46 designates priority level k of the 

electronic document in the priority level information, and 
terminates the process. The priority level of the 
electronic document is "1" at this time, and constitutes 
the top level of the priority level information. If it is 

25 determined in Step S42 that there is a designation of a 
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priority level, processing transitions to Step S43. 

Step S43 reads from priority level information 
storage portion 23 the display priority of the electronic 
document whose priority level is the top or highest level, 
5 and sets it to Pt (priority = Pt). Step S44 compares 

display priority p of the electronic document that is the 
current scanning target with display priority Pt of the 
previously registered electronic documents. If display 
priority p of the electronic document that is the current 

10 scanning target is larger than display priority Pt of the 

previously registered electronic documents, processing 
transitions to Step S45. 

Step S45 reduces, one at a time, the priority level 
of all electronic documents that have a priority level 

15 that is greater than display priority Pt. Subsequently, 

processing transitions to Step S46, the priority level of 
the electronic document that is the current scanning 
target is designated (and recorded), and processing 
terminates and returns to Fig. 6 step S14. 

20 If it is determined in Step S44 that display priority 

p of the electronic document that is the current scanning 
target is less than display priority Pt of the previously 
registered electronic documents, processing transitions to 
Step S47„ Step S47 increments upward priority level k of 

25 the electronic document that is the current scanning 



27 



target. In step S48 a determination is made whether or 
not the previously registered electronic document whose 
display priority was designated as Pt is the bottom level 
of the designated priority level information. If it is 
determined to be the bottom level, processing transitions 
to Step S4 6, the priority level of the electronic document 
that is the current scanning target is registered, and 
processing is terminated and returns to step S14 in Fig. 
6. 

If it is determined in Step S48 that the previously 
registered document whose current display priority was 
designated as Pt is not the bottom level of the registered 
priority level information, processing transitions to Step 
S49. Step S49 reads from the priority level information 
registered in priority level information storage portion 
23 the display priority for the electronic document of the 
next priority level, and designates its display priority 
to Pt. Subsequently, processing transitions to Step S44, 
and a portion of the process is executed again. 

At this point in time, provisional priority level 
information of that electronic document is designated in 
priority level information storage portion 23 of internal 
storage apparatus 21. 

If the registration processing of the priority level 
in Step S14 of FIG. 6 is completed, processing transitions 
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to Step S15. in step S15 a determination is made whether 
or not any link destination documents exist for the 
electronic document that is the current scanning target* 
If it is determined that no link destination documents 
5 exist, the process is terminated. In addition, if it is 

determined that link destination documents exist, 
processing transitions to Step S16. 

In step S16 the document data of the link destination 
electronic document is read, based on other document 

10 information 540 of the electronic document that is the 

current scanning target. Step Si 7 executes the scanning 
process of the document group structure with the read-in 
link destination electronic document as the current 
scanning target electronic document. 

15 In step S18 a determination is made whether or not 

scanning of the document group for all links has 
completed. If it is determined that scanning of the 
document group for all links is not completed, processing 
transitions to Step S16, and the process is executed for 

2 0 the next link destination document. 

If display priority p is determined to be smaller 
than first set value Pi in Step S13, processing 
transitions to Step S19. In step SI 9 a determination is 
made as to whether or not display priority p is greater 

25 than or equal to a second set value P2. Furthermore, if 
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it is determined that display priority p is smaller than 
the second set value P2, processing transitions to Step 
S20. Step S2 0 excludes from the management target the 
electronic document that is the current scanning target, 
and releases the storage region wherein the document 
management information of that electronic document is 
stored, thereby freeing computer system resources. 

Thus, electronic documents whose display priority p 
is smaller than second set value P2 are excluded from the 
management target of the storage region, and only those 
that are management targets are registered in the priority 
level information. At this point, the scan process is 
recursively executed in Step S17 of FIG. 6 for the link 
destination documents, and a document group structure is 
constructed based on the display priority levels. As a 
result, the priority level information is initialized when 
the entire scan starts, each document information is 
added, in order of highest display priority, at an 
appropriate position as the scanning proceeds, which are 
then arrayed and stored in order of highest display 
priority. 

As described above, when scanning of the document 
group structure is done, computer resources are allocated 
in accordance with the registered priority level 
information. The document management information is 
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retrieved in order from the top level of the priority 
level information , arrayed as a result of scanning of the 
document group structure, and computer resources needed to 
display the electronic document are allocated from 
available computer resources. When the available 
computer resources become exhausted, the allocation of 
computer resources is terminated; furthermore, each 
electronic document whose display priority value is less 
than a determined display priority value at that point in 
time is not displayed. 

Further parameters for determining display levels can 
also utilized. For example, a display set value PO that 
is greater than or equal to Pi (PO * PI) may be utilized 
and computer resources are not allocated for electronic 
documents whose display priority p is less than the 
display set value PO . 

Thus, when the allocation of computer resources is 
completed, electronic documents for which resources have 
been allocated are displayed on display device 3. If 
there is an instruction input via input apparatus 2 after 
displaying, the view position information is updated via 
view information management module 14 in accordance with 
that input value. Since the display priority of each 
electronic document changes based on changes in the view 
position information, the document group structure is 



scanned every time the view position information is 
updated and, based on the priority level information 
obtained as a result, computer resources are allocated to 
each electronic document and the screen of display device 
5 3 is updated . 

Further, during the scanning process of the document 
group structure, display priority p of each electronic 
document is compared with display set value PO, and 
electronic documents whose display priority p is larger 

10 than display set value Pt are preset as display target 

documents, FIG* 9 and subsequent drawings show the 
process wherein, by using this type of display preset 
processing, display target documents, scanning target 
documents and management target exception documents are 

15 set. 

FIGS . 9A, 9B, 9C, 9D and 9E, FIGS. 10A, 10B, 10C, 10D 
and 10E and FIGS . 11A, 11B, 11C, 11D, HE, 11F and 11B 
show one example of scanning a document group structure. 

In FIG. 9A, the origin document is specified as 
20 electronic document A* 

In FIG. 9B, the link destination documents of 
electronic document A are scanned, the document data of 
electronic documents B and C are acquired, and their 
display priorities are examined. The display priorities of 
25 the electronic documents B and C are greater than or equal 
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to the display set value PO, so the display level for 
display target documents are registered and ready for 
display. 

In FIG. 9C f the document data for link destination 
5 documents D and E of electronic document B and the link 

destination documents F, G and H of electronic document C 
are acquired, and the display priority of each electronic 
document is examined. Furthermore, since the display 
priorities for link destination document E of electronic 

10 document B and link destination document F of electronic 

document C are greater than or equal to display set value 
PO, these are set as display target documents. These 
display target documents automatically become scanning 
target documents. 

15 In addition, although the display priorities of link 

destination document D of electronic document B and link 
destination documents G and H of electronic document C are 
smaller than display set value PO, they are set as 
scanning target documents since their display priorities 

20 are smaller than the first set value PI. 

In FIG. 9D, the link destination documents of 
electronic documents D, E, F, G and H are scanned, and the 
document data of electronic documents I, J, K, L, M, N and 
O are acquired. Among these, the display priorities of 

25 link destination document J of electronic document E and 
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link destination documents K and L of electronic document 
F are greater than or equal to first set value Pi, and 
these are set as scanning target documents. In addition, 
since the display priorities of link destination document 
5 I of electronic document D, link destination document M of 

electronic document G and link destination documents N, 0 
of electronic document H are smaller than the first set 
value, those link destination documents, as scanning 
target exception documents, are not scanned, and the 

10 document management information thereof is only stored in 

document management information storage portion 24. If 
the display priorities of electronic documents I, M, N and 
0, which are scanning target exceptions, are smaller than 
second set value P2 , these documents are set as management 

15 target exception documents, and the storage area of 

internal storage apparatus 21 wherein the document 
management information thereof is stored is released. In 
other words, no system resources are allocated to store 
further information about electronic documents I, M, N and 

20 O. 

In FIG. 9E, the link destination documents of 
electronic documents J, K, L are scanned, and the document 
data of electronic documents P, Q, R, S are obtained. 
Furthermore, the display priority of each electronic 
25 document P, Q, R, S is smaller than first set value Pi, 
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and these electronic documents are set as scanning target 
exception documents. At this stage, there are no longer 
any scanning target documents, and scanning of the 
document group structure is terminated. 
5 The following explanation is based on FIGS. 10A, 10B, 

IOC, 10D and 10E, in an example wherein the view position 
information is changed by an instruction input from the 
user, and the origin document is selected to be electronic 
document C. 

10 First, as shown in FIG. 10A, the electronic document 

C is designated as the origin document. 

As shown in FIG* 10B, the document data of the link 
destination documents of electronic document C are 
acquired, and the display priority of each link 

15 destination document F, G, H is examined. At this point, 

the electronic data of link source electronic document A 
are simultaneously acquired, and the display priority 
thereof is examined. Furthermore, the display priority of 
each electronic document A, F, G, H is greater than or 

20 equal to display set value P0, and these electronic 

documents are set as display target documents . 

Next, as shown in FIG. 10C, the link destination 
documents of electronic documents A, F, G and H are 
scanned, and the document data of electronic documents B, 

25 K, L, M and N are acquired. Furthermore, although the 
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display priority of each electronic document B, K, L, M 
and N is smaller than display set value PO, these 
electronic documents are set as scanning target documents 
since their display priorities are greater than first set 
5 value Pi. In addition, since the display priority of 

electronic document 0, which is the link destination 
document of electronic document H, is smaller than first 
set value PI, it is set as a scanning target exception 
document and no further system resources are allocated for 

10 electronic document O. 

Furthermore, as shown in FIG. 10D, the link 
destination documents of each electronic document B, K, L, 
M and N are scanned, and the document data of electronic 
documents D, E, R, S, T, U and V are acquired. 

15 Furthermore, the display priority of electronic document E 

is greater than first set value PI, and that electronic 
document is set as a scanning target document; however, 
since the display priorities of other electronic documents 
are smaller than the first set value, those electronic 

20 documents are set as scanning target exception documents. 

In FIG. 10E, the link destination document of 
electronic document E is scanned, the document data of 
electronic document J are acquired, and the display 
priority thereof is examined. Furthermore, the display 

25 priority of electronic document J is smaller than the 
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first set value, and that electronic document is set as a 
scanning target exception document. At this stage, there 
are no longer any electronic documents that constitute 
scanning targets, and scanning of the document group 
5 structure is terminated. 

In the case of FIGS. 9A, 9B, 9C, 9D and 9E, wherein 
the origin document is electronic document A, electronic 
documents D and J are scanning target documents, and 
electronic documents I, P and Q, which are link 

10 destination documents thereof, constitute management 

target documents; however, by the moving of the origin 
document to electronic document C as shown in FIGS. 10A, 
10B, 10C, 10D and 10E, electronic documents D and J become 
scanning target exception documents, and electronic 

15 documents I, P and Q are excluded from the management 

target. In addition, in the example shown in FIGS. 9A, 
9B, 9C, 9D and 9E, electronic documents M and N were 
scanning target exceptions; however, in the example shown 
in FIGS. 10A, 10B, 10C, 10D and 10E, these electronic 

20 documents M and N are set as scanning target documents, 

and electronic documents T, U and V, which are the link 
destination documents of electronic documents M and N, 
become management target documents . 

Furthermore, FIGS. 11A, 11B, 11C, 11D, HE, 11F and 

25 11G all show a further example of scanning for the case 



37 



wherein the origin document has moved to electronic 
document F . 

As shown in FIG. 11A, the origin document is 
specified as electronic document F and, as shown FIG. 11B, 
the document data of link destination documents K and L 
and link source document C of electronic document F are 
scanned. Furthermore, the display priority of each 
electronic document C, K and L is larger than the display 
set value, and these electronic documents are set as 
display target documents. 

Furthermore, as shown in FIG. 1IC, electronic 
documents C, K and L are scanned, and the document data of 
the link destination documents and link source documents 
are acquired. Furthermore, the display priority of 
electronic document G is greater than display set value 
PO, and that electronic document is set as a display 
target document; in addition, since the display priority 
of each electronic document A, H, R and S is smaller than 
display set value PO and greater than first set value Pi, 
those electronic documents are set as scanning target 
documents . 

As shown in FIG. 11D, electronic documents A, G, H, R 
and S, which are display target documents and scanning 
target documents, are scanned, and the document data of 
link destination documents B, M, N, 0, W, X and Y are 



38 



acquired. Furthermore, link destination document B of 
electronic document A and link destination document M of 
electronic document G are set as scanning target 
documents, and the other electronic documents N, 0, W, X 
and Y are set as scanning target exception documents. 

In FIG. HE, electronic documents B and M are 
scanned, and the document data of link destination 
documents D, E and T are acquired. Furthermore, 
electronic documents D and T are set as scanning target 
exception documents, and electronic document E is set as a 
display target document since its display priority is 
larger than display set value PO. 

In FIG. 11F, electronic document E is scanned, and 
link destination document J is set as a scanning target 
document . 

Furthermore, in FIG. 11G, electronic document J is 
scanned, and link destination documents P and Q are set as 
scanning target exception documents . 

Thus, if the document group structure is scanned by 
tracing the links from origin document F, electronic 
document E at a position where the route is long may be 
set as a display target document due to its display 
priority. In addition, there is a possibility that the 
peripheral electronic documents (link destination 
documents) of such an electronic document may be set as 



scanning target documents. 
Effects of the Invention 

The present invention facilitates management with 
finite computer resources in cases where the number of 
5 electronic documents to be managed is enormous and when 

displaying a document group having infinite structure 
information such as a hyperlink structure , and can respond 
rapidly to display instructions. 

Various details of the invention may be changed 

10 without departing from its spirit nor its scope. 

Furthermore, the foregoing description of the embodiments 
according to the present invention is provided for the 
purpose of illustration only, and not for the purpose of 
limiting the invention as defined by the appended claims 

15 and their equivalents. 
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WHAT IS CLAIMED IS: 

ZA document display apparatus that manages a 
of electronic documents that each hold, when a 
linked document having display relevancy exists, the 
5 relative relevancy to that linked document as structure 

information, determines the display priority of each 
electronic document, and displays each electronic document 
based on its display priority, provided with: 

a structure storage means for storing the display 
10 priority of each said electronic document; 

a structure analysis means for determining the 
display priority of each of said plurality of electronic 
documents based on the structure information held by each 
of said plurality of electronic documents, and stores them 
15 in said structure storage means; and 

a display means for determining the display method of 
each electronic document based on the display priority 
determined by said structure analysis means* 

2 . The document display apparatus according to 
20 Claim 1, further having: 

an instruction reception means for receiving a 
display-related instruction input, wherein 

based on the instruction input received by said 
instruction reception means, the display priority of each 
25 of said plurality of electronic documents is recalculated 
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by said structure analysis means and is stored in said 
structure storage means, 

3 . The document display apparatus according to 
Claim 2, wherein said display means displays only ones of 
said plurality of electronic documents whose display 
priority is a value larger than a predetermined display 
set value. 

4 . The document display apparatus according to 
Claim 2, wherein 

said display means allocates computer resources for 
displaying determined ones of said plurality of electronic 
documents in order of largest display priority value , and 
each of said electronic document having a corresponding 
display priority value that is smaller than a 
predetermined value are not displayed. 

5. The document display apparatus according to 
Claim 3, wherein said display means allocates computer 
resources to ones of said electronic documents having a 
display priority value that is larger than said display 
set value, in order of largest display priority value, and 
each electronic document whose display priority value is 
smaller than a predetermined value are not displayed. 

6. The document display apparatus according to 
Claim 1, wherein said structure analysis means scans each 
linked document based on the structure information held by 



an origin electronic document, analyzes the document group 
structure and stores information corresponding to the 
document group structure in said structure storage means . 

7. The document display apparatus according to 
Claim 6, wherein said structure analysis means does not 
scan linked documents of electronic documents having a 
display priority having a value that is smaller than a 
predetermined first set value. 

8. The document display apparatus according to 
Claim 7 , wherein 

said structure analysis means excludes electronic 
documents whose display priority has a value smaller than 
a predetermined second set value from the management 
target of the document group structure stored in said 
structure storage means, and releases computer resources 
needed for the management of those documents. 



plurality of electronic documents that each include 
structure information relating to a linked document having 
display relevancy, the document display method for 
determining the display priority of each electronic 
document, and for displaying each electronic document on a 
display apparatus based on its display priority, provided 
with: 

determining a starting point document to be used as a 




A document display method for managing a 



starting point when analyzing the structure information of 
the plurality of electronic documents; 

analyzing the structure information of the starting 
point document and calculate the display priority of each 
the linked document group whose link source is included in 
the starting point document; 

specifying a display document to be displayed on the 
display apparatus based on the display priority of the 
linked document group; 

specifying the document group constituent documents 
that constitute the document group structure, add and 
store that structure information in the document group 
structure based on the display priority of the linked 
document group whose link source is the starting point 
document ; and 

searching for the electronic document that 
constitutes a next starting point document based on the 
document group structure, wherein 

the above steps are repeated, and scanning for 
displaying is terminated at the point in time when there 
are no longer any electronic documents that constitute the 
starting point document determined by the determining of a 
start point step. 

10* The document display method according to Claim 
9 , wherein 



in said step of determining a start point, the origin 
document with highest priority is specified as the first 
starting point document based on instruction input. 

11. The document display method according to Claim 
5 10, wherein in said step of specifying a display document 

the display priority value of each electronic document of 
a linked document group linked to said starting point 
document is compared to a predetermined display set value 
such that all of these electronic documents having a 

10 display priority value greater than or equal to the - 

predetermined display set value are set to be displayed on 
the display apparatus, and those electronic documents 
having a display priority value less that the 
predetermined display set value are not displayed on the 

15 display apparatus. 

12. The document display method according to Claim 
11, wherein said step of specifying a display document, 
computer resources are allocated for displaying determined 
electronic documents of the linked document group whose 

20 link source is the starting point document, and whose 

display priority value is greater than or equal to said 
display set value, and each electronic document whose 
display priority value is smaller than that of the display 
priority value is not displayed on the display apparatus . 

25 13. The document display method according to Claim 
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12, wherein in said step of specifying the document group 
constituent documents the structure information of 
electronic documents of the linked document group whose 
link source is the starting point document having a 
display priority value is smaller than the predetermined 
first set value are not analyzed. 

14. The document display method according to Claim 
12, wherein in said step of specifying the document group 
constituent documents, computer resources needed for 
managing electronic documents of the linked document group 
whose link source is the starting point document having a 
display priority value that is smaller than a 
predetermined second set value are released. 

Yp^ A document display method for displaying a first 
electronic document and a second electronic document, the 
first electronic document having a information related to 
the second electronic document, the method comprising the 
steps of: 

displaying the first electronic document on a 
computer display; 

overlaying an image on the first electronic document 
corresponding to the second electronic document at a 
predetermined positioned defined in the first electronic 
document ; 

resizing the first electronic document and the image 



corresponding to the second electronic document such that 
the first electronic document and the image of the second 
electronic document change size proportionally with 
respect to one another, said resizing step being in 
5 response to user input or computer commands; and 

further displaying the resized first electronic 
document and overlaying the resized image corresponding to 
the second document on the computer display maintaining 
relative positions between the first and second electronic 
10 documents in accordance with the predetermined position. 

16. The document display method as set forth in 
claim 15 wherein: 

in said overlaying step, further overlaying an image 
corresponding to a third electronic document on the first 
15 electronic document at a predetermined positioned defined 

in the first electronic document; 

in said resizing step, further resizing the image 
corresponding to the third electronic document 
proportionally with the resizing of the first and second 
20 electronic documents; and 

in said further displaying step, overlaying the 
resized image corresponding to the third electronic 
document on the first electronic document maintaining 
relative positions between the first and third electronic 
25 documents in accordance with the predetermined position of 
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the third electronic document relative to the first 
electronic document • 

a document display apparatus for displaying a 
first electronic document and a second electronic 
document, the first electronic document having a 
information related to the second electronic document, the 
apparatus comprising: 

means for determining display priority of the first 
and second electronic document; 

means for displaying the first electronic document on 
a computer display; 

means for overlaying an image on the first electronic 
document corresponding to the second electronic document 
at a predetermined positioned defined in the first 
electronic document; 

means for resizing the first electronic document and 
the image corresponding to the second electronic document 
in response to computer and/or user commands such that the 
size of the first electronic document and the size of the 
image of the second electronic document change 
proportionally with respect to one another; and 

means for further displaying the resized first 
electronic document and overlaying the resized image 
corresponding to the second document on the computer 
display maintaining relative positions between the first 
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and second electronic documents in accordance with the 
predetermined position. 
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ABSTRACT OF THE DISCLOSURE 

A document display apparatus analyzes document data 
of electronic documents that are scanning targets (Step 
Sll), calculates a display priority p (Step S12), 
5 registers it as priority level information if it is 

greater than or equal to first set value PI (Step S14), 
further scans the document structure of those electronic 
documents if they have link destination documents (Step 
S17), and releases storage region of document management 
10 information if display priority p is smaller than second 

set value P2 (Step 20) in order to better manage finite 
computer system resources* 
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t acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federai Regulation*, 
Section 1.5S, 



J 



3<irii*n Hour Statement Thjs rorm t\ tfiitnutcti u» Nk« 0 4 hours r«» vomplot*. Tim* ^ill vary <i«p«:nvlin$ uf*.xi th* nmwji of' th* itxliVKiuaJ vim. Any cummenu an the 
«m**ini \rt fitrw yint *r« required to c^mpt«<« thu f'nnn should b« **nt m ch* Cht*t Information Officer, Pit*ni *nd Trademark, Office. Wtxhuigtoa, DC 20231. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO G>mmisvon*r »t P«t*r«« *nJ Tr*d<marics. W*«hingto«. DC 20231. 
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Japanese Language Declaration 



ff.!±, *i3i£rt»3 5*11 9* (a) -(d) #3***3 6 5^ 
^Lr^-a^Jftft^*^ 3 6 5 {a)#K3£T<NK$ffi«, X 

Tic. ^rt*:-^— ^i-S^ i "C. ^L-CV^"?% 



Prior Foreign Application(s) 
11-QQ 3 Q3 3 

(Number) 
(**) 

(Number) 



Japan 



(Country) 



(Country) 



fL. t, * 3 5 1 1 9 * (e) 3»C36V*TT3E<0* 



(Application No.) 



{Filing Date) 



fc. ^HiWio^a^jEHw^s^ia^aa sm 1 2& 

a»-C*rH**w R *Hrt * ft H«rW1Syj*»ISIB«W 0 * 



(Application No.) 



(Application No.) 

(as***) 



(Filing Date) 
(Filing Date) 



<i:*t*L-*i-. 



I hereby darn foreign priority under Title 35, United States Code, 
Section 113 (a)-<d) or Z6S{b) of any foreign application s) for patent 
or inventor** certificate, or 365(a) of any PCT International 
application which designated at kast one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a fHing. date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

08/01/99 

(Day/Month/Year Filed) 
(ffieSMM 9) 



{Day/Month/Year Fiied) 

I hereby claim the benefit under TKJe 3$, United States Code, 
Section 119je) of any United States provisional applications) listed 
below. 



(Application No.) 

{fflaMMO 



(Filing Date) 
(rHeSP) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States applications), or 365(c) of any 
PCT International application designating the United States, Ssted 
below and, Insofar as the subject matter of each of the claims of 
this application is not disclosed bi the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined ki Title 37, Code of Federal Regulation*, 
Section iM which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status: Patented, Pending, Abandoned) 



(Status* Patented, Pending, Abandoned) 

\ hereby declare that all statements made herein of my own 
knowledge are true and that aN statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowiedge that willful false 
statements and the like so made are punishable by fine or 
Imprisonment, or both, under Section 1001 of TWe tt of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 

(0*SIf«) 

£ffc:tK : ftliTSl«* t fl*i:Lr» *,H{flK:Mt5- 9J« POWER Of ATTORNEY: As a named Inventor, I hereby appoint 
&&ftftm#aKMLT&ffTZ&m±*£tz}*K&X the following attomey(s> and/or a$ent(s> to prosecute this 
iLT, T2d£)^i*$rJf L "£fcKtflCJ! application and transact ail business m the Patent and Trademark 

A<0S:£i ^(/SSS^ £r^3C<7} w £ ) Office connected thtrewrth (Hst nsm* *rtd r+gHtr*don rtombir) 

James D. Halsey, Jr . 22.729; Harry John Staas, 22,010, David M. Pitcher, 25,908; John C. Garvey, 28,607; J Rand ail Beckers, 

30.358, William F Herbert, 3 1,024. Richard A. Gollhofer. 31 . 106. Mark J. Henry, 36, 162. Gene M. Garner II. 34. 172. Michael D. 

Stem, 37,240. Paul I Kravetz. 35.230. Gerald P. Joyce, III, 37.648; Todd E, Marlette. 35.269, Harlan B. Williams, Jr.. 34,756; 
George N Stevens. 36,938. Michael C. Soldner, 41 .455; Norman L. Ourada, 4 1 ,235: Kevin R. Spivak. P-43, 143; and William M. 
Schenler, 35.348 (agent) 

wMflizsfl'Sfc S*nd Correspondence to: 

ST A AS & HALSEY 
700 Eleventh Street, N.W. 
Suite 500 

Washington, D C 20001 



,^ [Ei&T&lftM&X: : (* ffiAtfsjJS*-?-) t*r*<\ Telephone Catt* to: {ntm* *r%d Miphon* numb0/) 

j; : y STAAS & HALSEY 

si g (202)434-1500 







Fui name of sote or first inventor 








Toru KAMIWADA 








Inventor's signatu/e Date 

5^*c ^ku^mL December 22, 


1999 




1-1, Kamikodanaka 4-chome, 


Rsstfenc* c /o FUJITSU LIMITED 
Nakahara-ku, Kawasaki-shi, Kanagawa 211-8588, 


Japar. 




mn 


Citizenship 








Jaoan 








Post Office Address 








same as above 












Fuft* name of second joint inventor, if any 

Takushi FCJJITA 








Second inventor's signaturs ^ Date 

^JajK^JyJ December 22, 


1999 






Residence c/O FUJITSU LIMITED 






1-1, Kamikodanaka 4-chome, 


Nakahara-ku , Kawasaki-shi. Kanaaawa 211-8588. 


Jauan 




mm 


Citizenship 

Japan 








Post Office Address 

same as above 









(^HWWOJfcPIS&W-tf lCOt*T t*PIfilKlia*tL, (Supply sirrWUr information and signature for third and subsequent 

Z> Z k) j° in t inventors.) 
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